It is, however, necessary to state that we only propose to discuss the purely pathological side of the question to-night, and that only so far as the dentine alone is affected.
JLondon Medical School, &c.)
Mr. President and Gentlemen .-?Mr. Miles and myself have so much to lay before you to-night, in the form of evidence concerning the part played by Micro-Organisms in the Production of Caries, that we feel confident you will excuse us if we go straight to the matter in hand without an unnecessary waste of time in the form of preamble.
It is, however, necessary to state that we only propose to discuss the purely pathological side of the question to-night, and that only so far as the dentine alone is affected.
As we stated in 1881, we still consider that the initial stage, that is, the enamel destruction, is probably little more than a chemical solution of the tissue by an acid or acids; but we are inclined to believe that the greater part of such acids are the result of fermentation, a process which is entirely dependent upon micro-organic life, as has been amply proved by Pasteur, Lister, and others.
As the result of the decomposition of albumenoids, numerous substances are formed in the mouth?peptones and other similar bodies, fatty acids, acetic, formic, butyricmalic, lactic acid, etc., and in some cases sulphuretted hydrogen and ammonia, are produced in large quantities.
This decomposition is directly produced by the vegetation of micro-organisms.
A very simple illustration of this fact is obtained by filling two bottles with neutral saliva and bread, and rendering one aseptic, either by adding carbolic acid or boiling, or any other process of the kind. The micro-organic growth which will take place in the impure one will produce a large quantity of acid; the pure one will remain neutral. The most constant source of an acid reaction in the mouth is undoubtedly micro-organic fermentation. This is not, however, the main subject of to-day's paper, and therefore we shall content ourselves with this passing allusion to it.
We cannot, however, refrain from expressing our gratification at the careful attention this subject has received from * the profession, both We are anxious that you should keep clearly before you four main issues, upon which all the theory which we suggested to you in 1881 depends.
1.
That certain forms of micro-organisms, namely, micrococci, rod-shaped and oval bacteria, and short bacilli are invariably present in carious dentine. We now come to the third point, viz., that it is not possible to produce caries or anything resembling it, by subjecting teeth to the action of acid fluids in flasks out of the month, provided the flasks be kept in a strictly aseptic condition. We do not think this point has ever been disputed, and we feel in a position to state that the evidence upon which it rests is incontrovertible ; but before discussing it, and the point that follows it, we think it will not be a waste of time to explain what we mean by a change resembling caries. We mean a change by which the tissue affected is made distinguishable from that which is normal to the naked eye and touch or under the microscope. To the naked eye it must become discolored,?we only mean changed in color, and not necessarily brown; the surface loses its polish, or, if moist, the affected part must be separable from the healthy with an instrument; to the touch it must become softer ; under the microscope the channels must become dilated at the expense of the matrix. In 1881 we exhibited several flasks in which infusions of meat and saliva containing malic, butyric, and other acids had been allowed to act upon exposed dentine for periods varying from one to three years ; the teeth were liable to caries because they had suffered already from it; healthy portions were denuded of enamel and partially protected by wax, a certain part being left exposed, with no perceptible result whatever. Of course a strong acid, or a large amount of acid, would decalcify the tooth, but this does not resemble carious change.
These experiments were sufficiently numerous and conclusive to warrant us in passing on to the fourth point of this investigation, and this will detain us longer than any of the others, as it is in this direction that we have experienced the greatest difficulty and the most perplexing results.
We were so fully alive to thfe overwhelming difficulties attending any attempt to reproduce out of the mouth the complicated conditions existing therein, that we should have felt anything but sanguine but for a curious accident that encouraged us to proceed in this direction. We will therefore commence by telling you the particulars of this accident.
At the Congress in August, 1881, we exhibited, among other flasks, a series intended to illustrate the fact that no change resembling caries could be induced upon the surfaces of teeth under aseptic conditions. These flasks all contained an infusion of meat and saliva with malic and butyric acid and teeth susceptible of caries, the surfaces ground down to expose the dentine, part of the exposed it was divided into an upper and a lower story, which communicated by an aperature. In the upper story was a small bath with a tiny tap contrived to drip drop by drop through the aperature into a second bath in the chamber below; this again dripped into a receiver, the fluid being thus kept in a constant circulation through the middle bath. In this middle bath were placed some teeth set side by side as in nature, the roots being implanted in a block of hippopotamus ivory, and weak points created in the interstitial parts with the burring engine, the size of the bur being kept to test any enlargement of the holes, and some others implanted in wax. The upper bath was then filled with saliva, milk, bread decaying teeth, meat, etc.; while some fragments of the latter were inserted about the teeth in the middle bath.
The lowest receptable was periodically emptied, while the top one was periodically fed. Without troubling you with more details, we thus contrived to assemble the proper temperature, the pabulum movement, and the normal disposition of the teeth. Now six months of this highly unsavory experiment produced scarcely any perceptible change except that all the tissues became black, the holes drilled in the blocks and in the teeth were the same size, and their edges were not a bit softened. The putridity of the baths was, however, so offensive, that it was with some relief that we decided to abandon this particular experiment. [to be continued.] 
